In Switzerland, suicide is an important cause of death in all age groups and the most frequent one in people aged 15-40 years.
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We previously analysed the Swiss National Cohort (SNC), a longitudinal cohort study of the entire Swiss population, to examine the socioeconomic and demographic factors associated with assisted suicide. 12 We found that assisted suicide was more likely in women than in men, those living alone compared with those living with others and in those with no religious affiliation compared with Protestants or Catholics. Social isolation, loneliness and advanced disease are also well-known risk factors for unassisted suicide. 5, 6 No studies have compared the importance of these risk factors in assisted and unassisted suicide to date. If and how physician-assisted suicide and ordinary unassisted suicide differ in motivation is part of the ongoing debates about assisted dying in Western societies. 13, 14 In the present analysis we compared the association of socioeconomic and demographic factors with assisted and unassisted suicides in men and women. We were interested in the strength of associations and examined to what extent men and women with terminal disease or unbearable suffering differ in their choice of assisted or unassisted suicide.
Method The SNC
The SNC is a longitudinal study of mortality in Switzerland. 15, 16 Briefly, the records of the 1990 and 2000 censuses were linked to death or emigration records. Deterministic and probabilistic record linkage was based on gender, date of birth and place of residence. The present analysis is based on the population registered in the 2000 census, for which the Federal Statistical Office (FOS) estimated a coverage of 98.6%. 17 We excluded people younger than 25 years or older than 94 years at the 2000 census because linkage was less complete in these age groups. 18 The SNC was approved by the Cantonal Ethics Committees of Bern and Zurich.
Identification of suicides
From 2000 onwards three right-to-die associations were assisting suicides in Swiss residents: Exit Deutsche Schweiz, Exit Romandie and Dignitas. 7, 9, 19 The three associations provided anonymous data on all suicides of Swiss residents they assisted between 2003 and 2008 to the FSO. We identified these deaths in the SNC based on the date of birth, date of death, gender, place of residence and underlying diseases mentioned on the death certificate, based on a legal agreement with the FSO. 12 Unassisted suicides were
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Background
In Switzerland assisted suicide is legal if no self-interest is involved.
Aims
To compare the strength and direction of associations with sociodemographic factors between assisted and unassisted suicides.
Method
We calculated rates and used Cox and logistic regression models in a longitudinal study of the Swiss population.
identified based on ICD-10 20 codes for deaths caused by self-harm (X60.0-X84.0). We classified these deaths as unassisted suicides unless they were identified as an assisted suicide by the right-todie associations.
Underlying disease
We determined the ICD-10 codes recorded on the death certificates. We used the first underlying cause listed and created categories of all-cancer (C00-C97), mental and behavioural disorders (F00-F99), diseases of the nervous system (G00-G99), diseases of the circulatory system (I00-I99), diseases of the musculoskeletal system (M00-M99) and other diseases (A00-B99, D00-D89, E00-E90, H00-H95, J00-J99, K00-K93, L00-L99, N00-N99,O00-O99, P00-P96, Q00-Q99, R00-R99). Separate analyses were done for cancers of the digestive system (C15-C26), cancers of the respiratory system (C30-C39), breast cancer (C50), cancers of male genital organs (C60-C63) and other cancers as well as for mood disorders (F30-39) and other mental diseases.
Motor neuron diseases such as amyotrophic lateral sclerosis (G12.2), Parkinson's disease (G20), multiple sclerosis (G35) and other nervous system disease were also analysed separately.
Statistical analysis
We calculated crude rates of unassisted and assisted suicide by dividing the number of suicides by the number of person-years at risk and estimated hazard ratios using Cox regression. Time of observation started on 1 January 2003 and ended on the earliest of the date of death, emigration or on 31 December 2008. The models included gender, age, religion (Protestants, Catholics and no affiliation), education (compulsory schooling, secondary and tertiary education), marital status (single, married, divorced and widowed), type of household (single person, multiple and institution), children (yes or no), urbanisation (urban, peri-urban and rural), the Swiss neighbourhood index of socioeconomic position (Swiss SEP, in four quartiles), language region (German, French and Italian) and nationality (Swiss or foreign). The Swiss SEP is based on 1.3 million overlapping neighbourhoods of about 50 households and data from the 2000 census on the median rent per square metre, the mean number of people per room and the proportions of households headed by someone with primary education or less, and headed by a person in a manual or unskilled occupation. 21 We determined the percentage of unassisted and assisted suicides with different underlying causes recorded on the death certificate. Finally, for deaths with an underlying cause of cancer or diseases of the nervous system and circulatory or musculoskeletal system disorders we did a logistic regression analysis to examine gender differences in the probability of suicide, unassisted suicide and assisted suicide. These conditions are common among people who die by assisted suicide in Switzerland. 12 Logistic models were adjusted for age, religion, education, marital status, type of household, urbanisation, neighbourhood socioeconomic position, language region, nationality and the underlying disease reported on the death certificate. Statistical analyses were done using Stata version 12.
Results are given as rates per 100 000 person-years, hazard ratios (HRs), odds ratios (ORs) and percentages of assisted suicides across different underlying diseases, with 95% confidence intervals.
Results

Study population
The SNC included 7 275 402 individuals at the end of 2000. A total of 189 980 (2.6%) people were excluded from the current analyses because they died or emigrated between the 2000 census and 1 January 2003. Furthermore, 2 076 910 (28.5%) individuals younger than 25 years at census and 4109 (0.6%) individuals aged 95 years or older were excluded. Therefore 5 004 403 people were included in the analyses. In total 357 879 individuals died during the study period.
The three right-to-die associations reported 1325 assisted suicides in individuals aged 25-94 years at the census. In total, 24 assisted suicides (1.8%) could not be identified in the SNC: 1301 assisted suicides were thus included in the analysis. In the SNC, 6950 deaths in individuals aged 25-94 years at the census were coded as suicides. Of the 1301 assisted suicides, 1242 (96%) were coded as suicides and subtracted from the total number of suicides. A total of 5708 unassisted suicides were therefore included. Whereas the number of unassisted suicides fluctuated between 900 and 983 per year, the number of assisted suicides increased from 187 in 2003 to 246 in 2008.
The socioeconomic and demographic characteristics of the population at risk and of the individuals who died by assisted or unassisted suicides are shown in Table 1 (for a table detailing a larger number of characteristics see online Table DS1 ). The median age of the individuals that died with assistance was 72 years (interquartile range 60-79 years) compared with a median age of 50 years (interquartile range 40-64 years) for the individuals that died by unassisted suicide. Compared with unassisted suicide, those dying by assisted suicide were more likely to be women, to have no religious affiliation, to have tertiary education and to be widowed and living alone. Individuals dying by assisted suicide were also more likely to live in neighbourhoods of higher socioeconomic status and to live in urban areas than those dying by unassisted suicide.
Rates of assisted and unassisted suicide
Based on 28.7 million person-years of follow up, rates of unassisted and assisted suicide were 19.9 and 4.5 per 100 000 (Table 1) . Rates increased with age, with a steeper increase for assisted suicide (from 0.3 in age group 25-34 years to 38.9 in age group 85-94 years) than for unassisted (from 13.8 to 30.1). The rate of unassisted suicides in men was almost three times that of women (29.6 v. 11.0), whereas rates of assisted suicides were more similar (4.1 in men, 5.0 in women). In both groups the rates were higher in people without a religious affiliation, and higher in Protestants than in Catholics, but the differences were larger in assisted than in unassisted suicides. Other patterns were similar in assisted and in unassisted suicides: rates were higher in widowed and divorced people compared with married people, and higher in Swiss citizens than in foreigners. Whereas people with secondary education had the highest rate of unassisted suicide, people with tertiary education had the highest rate of assisted suicide. The rates of assisted suicide, but not of unassisted suicides, increased with higher socioeconomic position of neighbourhoods. For both assisted and unassisted suicides, there were interactions between age and gender (P50.001) and other variables. Further analyses were therefore stratified by age (25-64 years, 65-94 years) and gender. The cut-off at 65 years reflects retirement age for men in Switzerland. Figure 1 shows the results from multivariable Cox models stratified by gender and age group and adjusted for age, degree of urbanisation, socioeconomic status of neighbourhood, language region and nationality. The HRs shown in the figure are given in online Tables DS2-DS5. The association with religious affiliation was stronger in assisted than in unassisted suicides (P50.05 for difference in all groups). Whereas higher education was associated with assisted suicide, primary education was a risk factor for unassisted suicide. The association with marital status was stronger in unassisted than in assisted suicides, whereas the association with having children was similar between assisted and unassisted suicide.
Multivariable analyses
Underlying diseases
In 1091 (83.9%) assisted and in 3007 (52.7%) unassisted suicides the death certificates mentioned at least one underlying disease (online Tables DS6 and DS7 ). Among unassisted suicides mental disorders dominated both in men and women, but women were more likely to have a mental illness recorded than men: 51.5% v. 35.9% in the younger and 43.9% v. 26.6% in the older age group (Fig. 2) . Conversely, men were more likely than women (10.3% v. 8.8% in the younger and 20.9% v. 14.1% in the older age group) to have causes other than mental illnesses recorded on their death certificate, including cancers, nervous system and circulatory diseases. Among assisted suicides, cancer dominated, followed by diseases of the nervous system, circulatory and musculoskeletal diseases. Men were more likely to have a cancer recorded on the death certificate, whereas multiple sclerosis or musculoskeletal conditions were more common in women (Fig. 2) .
Among the 205 236 deaths with cancer, diseases of the nervous, circulatory and musculoskeletal systems as the underlying cause the adjusted odds of dying by suicide overall was similar for women and men in the younger age group, whereas it was slightly lower in women in the older age group (Table 2) . The adjusted odds of dying by assisted suicide was, however, higher among women than men in both age groups, whereas women were much less likely than men to die by unassisted suicide. Online Tables DS8 and DS9 show the complete results of the logistic regression model, stratified by age group.
Discussion
Main findings
In Switzerland, sociodemographic factors associated with assisted and unassisted suicide differed in magnitude, and sometimes in direction. For example, whereas individuals with tertiary education had a lower risk of unassisted suicide compared with people with primary education, they were more likely to die by assisted suicide. Suicide rates were higher in people without religious affiliation than in Catholics or Protestants, but the association was considerably stronger for assisted suicide than unassisted suicide. Divorced people and those living alone had a higher rate of unassisted and assisted suicide. Mental and behavioural disorders were the most common underlying causes recorded on the death certificate of unassisted suicides, whereas cancer was the most common condition among those who died by assisted suicide. Interestingly, when restricting analyses to deaths with underlying causes typically associated with assisted suicide, 12 the suicides in men tended to be unassisted whereas those in women were more frequently assisted suicides.
Strengths and limitations
To our knowledge this is the first study comprehensively comparing sociodemographic factors associated with assisted and unassisted suicide. Switzerland is one of few countries worldwide 7 where assisted suicide is legal. The right-to-die associations provided anonymous data on all suicides they assisted during the study period, which allowed us to examine assisted suicides in the SNC. The SNC is a longitudinal mortality study of the entire Swiss population that was created by linking census with mortality records, with data at the level of the individual, household and building. 15 However, our study also has several limitations. Mental disorders such as psychoses or depression are the dominant risk factors for unassisted suicide, 3 however, we only had access to diagnoses reported on the death certificate and no information on mental and behavioural disorders diagnosed before death. For example, it is unclear whether women dying by unassisted suicide had more mental health problems than men, whether women were diagnosed more often, or whether psychiatric diagnoses were simply reported more comprehensively on their death certificates. Studies in which psychological autopsies were conducted estimated that about 90% of people who died by suicide had psychiatric disorders. 3, 22 Women are diagnosed with depression more often than men, who often show different symptoms. 23, 24 There are no studies on the reliability of the comorbidities reported on death certificates of people who died by suicide in Switzerland. In the USA slightly more psychiatric diagnoses are mentioned on death certificates of 
Hazard ratio
Hazard ratio women than of men, 25 but not in Australia. 26 Unfortunately, there is no registry for assisted suicide in Switzerland: we could therefore only include the suicides assisted by lay volunteers working for three right-to-die associations but not those assisted by private physicians. In a survey, 6% of doctors indicated that they had ever assisted a suicide without involvement of a rightto-die association. 27 It is not known how large the group of these patients is in comparison to those who died assisted by an organisation and whether the sociodemographic factors and comorbidities are different between these two groups. As the SNC relies on routine mortality records, some suicides might have been misclassified as deaths because of other causes. 28 Differential misclassification is unlikely in Switzerland because the family and the communal authorities do not receive a copy of the death certificate, and death registration is anonymous. Finally, the routine mortality data do not include information on the stage and the severity of the disease, and we had no data on the reasons why people chose to die by assisted or unassisted suicide, and what role underlying diseases played in their decision. 29 In an earlier study conducted in Switzerland, prescribing physicians and patients most often mentioned pain and need for long-term care as reasons to ask for assistance in suicide. 30 For patients the wish for autonomy was a further important reason. 30 Comparison with other studies Associations between socioeconomic factors and suicide have been documented in Western Europe, but the pattern and the magnitude vary between countries. 31 In univariate analyses we found associations with both educational attainment and the socioeconomic position of neighbourhoods of residence but in the multivariable model only individual-level education remained. A previous study found an important association with individuallevel socioeconomic conditions in several countries. 31 Both unassisted and assisted suicides were associated with living alone and having no children, again confirming the results of earlier studies.
5,32 These associations support the notion that lack of social support is a risk factor for suicide. 33 The stronger protective association of the Catholic religion with assisted than unassisted suicide is in line with previous results from the SNC. 34 In accordance with a large body of literature we found that rates of suicide were higher in men than in women. 35 Conversely, women have been shown to have higher rates of suicidal ideation and behaviours than men in most Western countries. 35 In our study women were more likely to die by assisted suicide. This result is congruent with earlier studies on people who have died by assisted suicide in Switzerland. 10, 11 When restricting our analysis to deaths with underlying causes that are associated with assisted suicide, 12 the difference in the rate of suicide between women and men disappeared among those aged 25-64 years, and was substantially reduced in the age group 65-94 years. It is possible that among the terminally ill and those suffering unbearably, the prevalence of suicidal intentions is similar in women and men, but women are more likely to choose assisted suicide than men.
Implications for policy and future research
The increase in assisted suicides in recent decades has changed the epidemiology of suicide in Switzerland and analyses that distinguish between assisted and unassisted suicide are required to inform preventative interventions and policy. Further research is needed to examine to what extent palliative care and social support can prevent suicides in the terminally ill. Studies are also needed to measure and better understand the psychological distress caused by assisted and unassisted suicides of loved ones among relatives, friends and partners. A recent qualitative study found that most relatives of people who died by assisted suicide in Southern Switzerland felt that assisted suicide is preferable to unassisted suicide. 36 Relatives who were actively involved in the decision process reported less emotional distress than relatives not involved in the process. Finally, further research is needed to clarify why men with a severe disease tend to choose unassisted suicide whereas women and those with more education more often choose assisted suicide. That higher education was positively associated with assisted suicide, but negatively with unassisted suicide may reflect differences in willingness for and access to assisted suicide. 12 A legal obligation to report any assisted suicide to a central registry would allow monitoring of not only suicides assisted by right-to-die organisations, but also of suicides assisted by their physician. This would allow the investigation of differences in practices and in the factors associated with people dying with assistance and to detect problematic situations in which assisted suicides occur in Switzerland.
In conclusion, this comparative study of assisted and unassisted suicide in Switzerland found that sociodemographic factors that might indicate lack of social support and greater vulnerability were associated both with unassisted suicides and assisted suicides, whereas associations with other factors, such as gender or education differed between assisted and unassisted suicide. 
